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Abstract
Emergency departments (EDs) are

increasingly used for patients at the end of
life stage of their diseases worldwide, even
if they do not have acute and potentially
treatable conditions. Moreover, an increas-
ingly shortage of hospital beds, in spite of
the well-recognized ageing of the popula-
tion, has led to a progressive prolongation
of the average length of stay (LOS) time in
the vast majority of Italians EDs. Therefore,
the aim of this study was to describe the
trend of ED non-traumatic deaths in 11
Italians EDs, and to correlate these deaths
with the medium length of stay in the same
EDs. All cases classified as died during
ambulance transfer or while in the ED have
been retrieved from the hospital database of
the 11 participating EDs, from January 1st
2007 to December 31st 2016, with the
exclusion of traumatic events. The average
LOS in minutes of the seven hospitals that
could provide this information was then cal-
culated. A continuously increasing number
of ED deaths was observed in the vast

majority of participating EDs, showing a
nearly 30% increases in the last four years.
The average LOS of the vast majority of
participating hospitals displayed a signifi-
cant increase during the observational peri-
od. We also found a linear correlation
between average LOS and total number of
ED deaths in the same seven hospitals. We
believe that there is a compelling need to
reconsider the end of life trajectories, not
only under an economical perspective, but
mainly according to a more ethical view.

Introduction
Death is obviously unavoidable. People

die from many different causes, in many
different ways, and in many different envi-
ronments. When asked about their prefer-
ences, most individuals would say that they
prefer, at the end of their life, to be sided by
the family, preferably in a familiar setting.
Despite this consideration, emergency
departments (EDs) are increasingly used for
patients at the end of life stage of their dis-
eases worldwide, even if they do not have
acute and potentially treatable conditions.
Nevertheless, frequently they receive
increasingly intensive and often invasive
care.1,2 Several clinical, social and econom-
ic factors, that have been discussed else-
where, should be considered as main deter-
minants of this occurrence.3-7

The emergency physicians (EPs) and
emergency nurses (ENs) not only manage
the process of dying in the ED for patients
with acute diseases or injury-related termi-
nal events, but also increasingly care for
those dying from chronic, end stage dis-
eases. Due to the progressive aging of the
population, the number of patients with
chronic, serious or end-stage illnesses who
present to the ED is expected to consider-
ably increase in the future.8-10

Most of us would agree that some
patients experience a dying process that
does not comply with the common percep-
tion of a good death at end of their life.2,11-13

A comprehensive framework to
improve care for the dying persons has been
developed a couple of decades ago by the
US Institute of Medicine (IOM): A decent
or good death is the one that is: free from
avoidable distress and suffering for
patients, families, and caregivers; in gener-
al accord with patients’ and families’ wish-
es; and reasonably consistent with clinical,
cultural, and ethical standards. The IOM
framework is comprehensive of some initia-
tives aimed to improve the care of the
dying, but these models are seemingly
scarcely used in the ED.13 The main purpose
of emergency medicine (EM) is to treat

patients across all ages and disease or injury
spectra, in a definite time window, with the
aim of stabilize patients and finally dis-
charging or admitting them to an appropri-
ate facility. Among several similar defini-
tions, for example, the American College of
Emergency Physicians (ACEP) defines the
specialty of EM as a medical specialty ded-
icated to the diagnosis and treatment of
unforeseen illness or injury.14-18

According to the World Health
Organization (WHO), between 2015 and
2050, the proportion of the world’s popula-
tion over 60 years will double, and by 2050
there will be more than 400 million people
aged 80 and older worldwide. Notably,
among the elderly population, only 15% of
all deaths are due to an acute disease or
trauma, whereas 85% are related to chronic
diseases.19

In Italy also there is a widespread per-
ception of incresing rates of hospital deaths,
in particular regarding deaths in the ED for
chronic, end stage diseases (i.e., cancer,
dementia, terminal illness), but defintive
data on this subject are lacking. Moreover,
an increasingly shortage of hospital beds, in
spite of the well recognized ageing of the
population, has led to a progressive prolon-
gation of the average length of stay (LOS)
time in the vast majority of Italians EDs.
Therefore, the aim of this study was to
describe the trend of ED deaths in 11
Italians EDs, and to correlate these deaths
with the medium length of stay in the same
EDs.
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Materials and Methods
All cases classified as died during

ambulance transfer or while in the ED have
been retrieved from the hospital electronic
database of the 11 participating EDs, from
January 1st 2007 to December 31st 2016,
with the exclusion of traumatic events.
Unfortunately, since some EDs could not
identify the information throughout the
study period, in a number of cases data are
only partial.

The patients’ volumes and the average
LOSs of the participating EDs in the year
2016 are shown in Table 1.

The total number of non-traumatic
deaths occurred during ambulance transfer
or while in the ED was calculated in each
hospital separately, and then put together as
a sum of all hospital data, beginning from
year 2013 (i.e., the first year in which all
hospitals could provide precise informa-
tion).

The average LOS in minutes (defined as
the time lasting from first medical contact
to discharge from the ED, both at home or
to a hospital ward) of the seven hospitals
that could provide this information was then
calculated. Starting from year 2010 (i.e., the
first year in which these seven hospitals
could provide precise information), the
average LOS of the entire sample was then
calculated by summing the average LOS of
each ED, and then diving the result by
seven (i.e., the number of EDs), on a yearly
basis. The average LOSs of the seven hos-
pitals was then associated with the total
number of deaths in the same EDs by uni-
variate linear regression analysis, using the
program Mathematica9® (Wolfram,
Champaign, IL, US). The t statistics are the
estimates divided by the standard errors.

The p-value is the two-sided P value for the
t statistic and can be used to assess whether
the parameter estimate is significantly dif-
ferent from zero. In particular, the following
statistical analysis was obtained: univariate
linear regression analysis between average
LOS in seven EDs and total number of
deaths in the same EDs, in the years 2010-
2016.

Due to the retrospective nature of the
study and the maintenance of anonymity of
all subjects, the consensus of the ethical
committee was unnecessary. The study was
performed in accordance with the
Declaration of Helsinki, under the terms of
relevant local legislation.

Results 
As shown in Figure 1, a continuously

increasing number of ED deaths was
observed in the vast majority of participat-
ing EDs.

When summing all ED deaths of partic-
ipating hospitals from 2013 (i.e., the first
year in which all the hospitals could provide
precise and complete information), the
trend seems even clearer, showing a nearly
30% increases in four years (Figure 2). The
average LOS of the vast majority of partic-
ipating hospitals displayed a significant
increase during the observational period,
with significant inter-center heterogeneity
(Figure 3).

When several hospitals were considered
altogether, the incremental trend seems
again more accentuated. We have hence cal-
culated the average LOS of the seven hospi-
tals providing this information from the
2010 (i.e., the first year in which seven hos-
pitals could provide precise data). The
result of this analysis is shown in Figure 4.

                             Article

Table 1. Patients census and average length of stay of the participating emergency depart-
ments in the year 2016.

ED                                       Number of ED visits, year 2016           Average LOS, year 2016

Parma University Hospital                                     113714                                                                  306
Bologna S. Orsola Hospital                                   142404                                                                  285
Milan Niguarda Hospital                                         92347                                                                    NA
Milan Sacco Hospital                                               50925                                                                   288
Verona Borgo Trento Hospital                             134175                                                                  219
Padova University Hospital                                    85680                                                                   230
Udine University Hospital                                      61590                                                                    NA
Alessandria Hospital                                               42561                                                                   246
Teramo Hospital                                                      122759                                                                  195
Fermo Hospital                                                         37187                                                                   234
Fidenza Hospital                                                       32619                                                                   167
ED, emergency department; LOS, length of stay.

Figure 1. Number of patients deceased in the emergency depart-
ments of the eleven involved Hospitals, years 2007-2016.

Figure 2. Total number of patients deceased in the emergency
department: sum of the eleven hospitals’ data, years 2013-2016.
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We also found a non-significant linear
correlation between average LOS and total
number of ED deaths in the same seven hos-
pitals (y=-186.26+5.005x; R=+0.974;
P=0.188) (Figure 5).

Discussion
A crisis in end of life care for older

adults is occurring in many countries of the
so-called western world. Too often patients
receive unwanted care that causes addition-
al sufferance without significantly improv-
ing duration or quality of life. 

Up to 70% of older patients present to
ED at least once in the last 12 months of
their life in the western world, a rate
increasing in their final weeks and days.20
The end of life represents a continuous
challenge for EPs, and care is administered
with a wide range of quality.21,22 As such,
the ED has been increasingly recognized as
an essential environment for initiating pal-
liative care over the past decades.23,24

A large Australian survey clearly sup-
port the need and desire for greater integra-
tion of values and standards of palliative
care in EDs, a fact that prompted the
authors to rhetorically reply to the respon-
ders with Do patients die well in your emer-
gency department?25 When caring for dying
patients in a busy and crowded ED, many
challenges arise that probably do not exist
when the patient are in their home or even
in a hospital ward. The fact that the patient
is dying in the ED does not mean that she/he
does not need the maximum amount of dig-
nity and respect possible. All doctors, so
including EPs, should always keep in mind
the principle To cure sometimes, to relieve
often, to comfort always.

Despite policymakers and healthcare
professionals tend to believe that people
prefer dying at home, the majority of deaths
occur in the hospital environment (e.g., the
rate is as high as 66% in the United
Kingdom),26 a third of which occurring in
the first few hours of hospital admission,
often still in the ED.27

More than one century ago, in 1908, Sir

William Osler carried out an important
study of sequential hospital death in the
US.28 After analyzing 486 deaths at John
Hopkins Hospital, Osler summarized his
findings with the statement that 90 suffered
bodily pain or distress, 11 showed mental
apprehension. The great majority gave no
sign one way or the other like their birth
their death was a sleep and a forgetting.
After this study, a large part of literature and
research about the modern attitude to death
seems to criticize the trend to increasing
hospital deaths, since it resembles a threat
to an idealized good death.29

Some Authors perceive that an increas-
ing number of elderly patients is referred to
the ED at the end of life, often from nursing
homes and without any real medical per-
spective. These patients are simply dying,
and the only need they have is to mitigate
sufferance. This fact has been clearly
demonstrated in a recent study published by
a team of Italian general practitioners
(Figure 6).30,31 Nevertheless, this informa-
tion is based on hospital deaths, whereas
less information is available about ED

                                                                                                                              Article

Figure 3. Average length of stay (in mins) of seven hospitals, years
2007-2016.

Figure 4. Average length of stay (in mins): average of the seven
hospitals with available data, years 2010-2016.

Figure 5. Linear regression analysis between average length of stay
(in mins) and total number of deaths in seven selected emergency
departments. y=-186.2; 6+5.005 x; R=+0.9742; P=0.188.

Figure 6. Where do Italian patients die: place shift in the last
weeks/days before death. x axis: days before death; y axis: per-
centage of patients.
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deaths in Italy. To further address this
important aspect we tried to collect data
from some EDs in Central and Northern
Italy. Unfortunately the electronic databases
of the different facilities are not uniformly
designed and in some cases they are still
under development. Therefore, not all the
EDs could retrieve full information
throughout the study period. This accounts
for the partial and often heterogeneous
information.

Even considering these limitations, our
results clearly show that: i) there is an
increasing number of people dying in the
ED; ii) the increasing LOS observed in
Italian EDs, largely due to the continuous
reduction of hospital beds, is strongly
(although not significantly, due to the pauci-
ty of data) correlated to an increasing num-
ber of deaths. Taken together this evidence
demonstrates that the EDs are increasingly
seen as places in which unavoidable deaths
occur, and EPs should hence enhance their
skills for facing terminal diseases leading
patients to death. 

As in other countries,14,15,32 a large num-
ber of elderly patients finish their lives in
Italian EDs also, and the majority are prob-
ably admitted to the hospital despite the
assumption that they are obviously dying
and that medicine has very little to offer.
Therefore, we believe that there is a com-
pelling need to reconsider the end of life tra-
jectories, not only under an economical per-
spective, but mainly according to a more
ethical view.

Conclusions
In other words, rephrasing a famous

article,33 we could conclude asking our-
selves: Are the dying patients and their fam-
ilies our honored guests in our EDs? Are
the EDs in which we work honored places
for them?
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